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PRQTSUV3WYX[Z]\^U_T`badce\gfihVc+fkjlce\gU\bmnaocn\^fkh
p Vmnq]mrcnSCUVCm+sfiUjT`gVtlVCm
uvefowxVcOy%ao\^Uakh
zaoj{j|fivrc p V)veVCs}QTVCves}Q{V~hWiikYXscnfiTvnV)oikX[ij{akkVCm
]L4aoh|msVv}aojTjfkvncCJfkhIao\gc"_Th<cefk_Tv p QTfivn\^fih p VCm$UcnQTf p VLmh]_TUve\^A_TVLm p \bmrjfo 
h{\gT`^VCmjfk_Tv4`^aOmr\^U_{`^aocn\^fkhh]_TUve\bi_{V p¡ CA_{aocn\^fkh{m p VJj{vnfij{aoAadcn\^fkh p¡ fkh p VCm%¢£C`gVLs¤cnvefkU$akkhTcn\bmrUVk
aisfi_{mxce\^A_TV¦¥Vh_{hTV p \^UVh{mn\gfih p¡ VCmnj{aksVk§¦Ohm  \ghAcnCvnVLmnmnV_ThT\bA_TVUVChic ao_lt3UceQTf p VCmmr_{mesVCjlcn\^T`^VCm
p ¨ cnveV+cnVCh p _TVLmVhYcevnfi\^m p \^UVh{mn\^fkh{m p¡ VCmnj{aisVmn_TvU$ao\^`g`baoiVCm hTfihl ©mrcnve_{scn_TveCmR¢£fih$sfkUj{akvnVRhTLaohl 
Ufi\gh{mRsV`^`gVLmx ªs\¡ao_mns}Q{U$a p VO«¬VCV3Vh"_{hTV p \gUVCh{mr\^fkh¥JVci_{\Dsfkh{mnVve­kVChAc_ThTV3ChTVvek\^V p \^mesveSceV®
UcnQTf p VLm p VO­kfk`^_TUVCm¬¯{hT\bmAUceQTf p VCm p Vcxq]jV°3ao`^Vve±]\gh$O\^mesfihAcn\^hA_-§lOh$cn_ p \^V²VCh p ceao\^``gVC_Tvem
j{vnfijTvn\^ceCm%VcOfkhUYfihAcnveV`bajfimemr\^T\^`g\gcn p V)`^VCmR_Tcn\^`g\bmrVCv²mn_Tv p VCmUak\g`^`baokVLmR`gflsCao`^VUVhAc+veao³$hTCmRVCh
ceVUj{m+Vc+VhVCmnj{aksVklhTfkceakUYUVChic+VChsfkh{mnVve­daohAcR`gVC_Tv+h{adce_TveVOcefoc}ao`^VUVhAcVtljT`^\bs\gcnVk§
´¶µ{·L¸}¹kº£]¶C`gVLs¤cevnfiUakkhTcn\bmrUVi­ifk`^_TUVCmO¯{hT\bmC°3ao`^Vve±]\gh²\bmesfkhAce\gh]_D»{_Tt¼sVChAcnveCmCmns}QTCU$a
meao_TcnV ©Ufk_lcefkh¬mrceakT\^`g\gcniao`^kfivn\gcnQ{UYV p V½sfk_Tj{`^akkVkJveao³h{VUVhAc`^f]sCao`+VCh¾VCmnj{aksVk¬v}ad³$hTVCUYVChAc
`^flsak`¡VhcnVUj{mC{mnfk_{mr ªsqls`baoiV
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 C·T¹k·kªhceQT\bmJveVjfkvncCV²vnVC­A\^V<a¦­dao\^`^akT`^V+hA_{UYVCvn\bsak`{UVceQTf p mJ£fkv¬ceQTV²mn\gU_T`badcn\^fkh$fk%a¦­iV
j{vnfij{aoAadcn\^fkh¢IV`^VCs¤cevnfiU$aokh{Vcn\bsmC]aksfi_{mrcn\bsm}¥\^h"fkh{VOmnj{aksV p \^UVh{mn\gfih§1V3fihT`gq p VLao`+\ ceQUVcnQl 
f p mOVCaimr\^`^qVt]cnVh p \g{`gVcnfcnQTveVVYmrj|aksV p \^UYVCh{mn\gfih{m3aoh p _{h{mxcevn_|s¤cn_{vnV p kve\ p m¢VsfiUYj|aoveV)cnQTVCU
\^hfkhTV p \^UVh{mn\^fkh+\ ceQ«¬VV  m P+~cnQ{fk_TiQ|¥Raoh p +QT\bs}Q p fsfih{mrVCvn­iVa p \^mesveVceVVChTVvekq½¢£cnQTVCq
akvnV+iVh]_T\^hTV`^qh{fkh p \bmnmn\^j{adce\g­iVL¥¤®4`^\g±iVR¯{hT\gcnV²­ifk`^_TUVCm¬akh p °3ao`^Vve±]\gh$O\^mesfihAcn\^hA_{fk_{mJUYVcnQTf p mC§1V
\^h]­kVLmxce\gAadcnV\gh p Vc}ao\^`^mceQTV\^v jTvnfij|VCvrce\gVLmakh p mnQTf \gc \^m4jfimemr\^T`^VJcefsfk_TjT`^VcnQTVCUfkh`gflsak`g`^q3vnV¯{hTV p
ivn\ p mC]|fkcnQ\ghce\gUVaoh p mnj{aisVkTakh p jTvnVLmrVCvn­iV²ceQTV\^vRcnfkceak`g`^qVtljT`^\bs\gch{adce_TvnVi§
 "!#D¸%$µ&'4k#V`^VCscnvefkU$aoihTVce\^sCm4¯{hT\gcnV­kfi`g_{UYVUVcnQ{f p m¬O\^mesfihAcn\^hA_{fk_{m°3ao`^Vve±]\gh¬sVhAcnVCvnV p
»|_ltlVCmC`gVLaojl æ£vefkcn\^UV¼mes}QTVCUYVi²mrceao{\g`^\ cxqi²sfi_TjT`^\gh{ ao`^kfivn\gcnQTU+`^flsao`^`^qveV¯|hTV p ivn\ p mC`gflsCao`^`gq
veV¯|hTV p cn\^UV ªmxceVjTjT\^hT|{mr_{sq]s`g\^hT
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A-VCmUYcnQTf p VLm p Vcxq]jVCm`^UVhAcem¯{h{\^m p \bmnsfkhAcn\^h]_{m¢I­kfi`g_TUVLm)¯{hT\bmCB T EDRVcUceQTf p VCm p V
°3ak`gVCvn±]\^h O\^mesfihice\gh]_FBÜlJ!DÉ¥fkhAcveCsVUUVhAcjTvn\bm_ThTVjT`^aisVmr\^kh{\ ¯|sCadce\g­iV p akh{m`ba¼mr\^U_T`badce\gfih
h]_TUCvn\bA_TV p V"j{QThTfiUShTVLm p VjTvefkj|aoiaocn\^fkh p¡ fkh p VLmj{aovVtlVUjT`^V"VCh `^VCs¤cevnfiU$aokh{cn\bmnUYVfi_
VCh aksfk_{mrcn\bA_TVk§yVCmUYcnQTf p VLms}Q{Vv}s}QTVhAcVCh Iao\gc4G1mr_Tj{jT`^akhAcnVv`gVLmUcnQTf p VLm p V"cxq]j|V 4P+
¢ 4\ghT\gcnVRO\IHDVveVh{sVCm4PR\gUV ©OfkU$ao\^h|¥¡£fkh p CVCmmr_Tv4`^Vmes}QTU$a p VJ«¬VVJB  Dæ¦A_T\ifihAc p VLma¦­daohAc}aokVLmcnveSCm
\^Uj|fivrc}aohAcem%¢ÉcevnSLm-iveakh p V¬V³saks\ cekLjTveCs\bmn\gfihmr_{vU$ao\^`^`^akkV¬vei_T`g\^Vv4sakvrceCmn\gVChLsfkh{mnVve­dadce\gfih p _Th
LA_T\g­dak`gVChic p \bmnsvnVc p V`  hTVCvni\gV"`^VCs¤cevnfiU$aokh{cn\bA_TVfi_ aksfk_{mrcn\bA_TVL¥3U$ak\^mYao_{memn\`  \^h{sfkh]­kChT\gVChAc
U$aowxV_Tv p ¨ cnveVT\^Vh$Ufk\^h{m¬V³saksVCmVCh$U$ao\^`g`baoiVCm p £fkveUCmVcmr_{v p VLm¬kCfkUcevn\^VCm veCak`g\bmrcnVCm²¢£hTfih
sCaovncnLmr\^VhTh{VCm}¥¤§
K²fk_{ma¦­kfkh|m p ­iV`^fkjTj p VLmUceQTf p VCmh]_TUve\^A_TVLmsakj{ao{`gVLm p V£fih{s¤ce\gfihThTVCvmn_Tv p VLmU$ao\^`^`^akkVCm
cevn\ p \^UVh{mn\gfihThTVC`^mVh¼mr\^UjT`^VtlVCm+B l
D²¢IUak\g`^`baokVLm p Vcxq]jV`^UVhAcemO¯{h{\^m3VChFcecnv}aoS p veVCm}¥+VcA_T\
jfimemnS p VChicY`gVLmj{vnfijTvn\^ceCm`gVLmjT`^_{mY\^UYjfkvnceakhAcnVCm p VCmYUceQTf p VCm  OP+`baFsfih{mnVve­¦aocn\^fkh p¡ _ThTV
ChTVvek\^Vk|`^a"jTveCs\bmn\gfih ¢£VhFUak\g`^`baokVvnCk_T`^\gVCv}¥Vc`gVYsaov}akscnSCvnV3£fih p aoUVChic}ao`^VUVhAcVtljT`^\^s\ ceV¢G"`^a
p \IHDveVh{sV p VCmR`^UVChic}m¯{hT\bm+mnakh{msfkh p Vh{meadce\gfih p VU$akmemrV¦¥¤§|yVCm%UceQTf p VCm%jVveUVcrceVhAc p¡ adcrc}ad 
A_TVCv p VCmkfiUcnve\^VCmJsfkUjT`^VtlVCmCkVc p V£fkh|s¤cn\^fkh{hTVvRmr_{v p VLmJU$ak\g`^`^akkVLm¬`^f]sCao`^VUVhAc%veao³h{Cm²¢Ûa¦­kVLs
j{`g_{mfi_½Ufk\^h{m p Vfkh{QTV_Tv3mn\4`^VYUak\g`^`baokVVCmrcv}ad³$hTTvn_|mnA_TVCUYVChAc}¥¤§¡  _{hTV$sVvnceak\gh{VU$aohT\^SveVk
sVCmYUceQTf p VCm$akjTj|fivrceVhAc$_ThTVvejfkh{mnVj|aovncn\^V`^`gVao_jTvefkT`^SUVk`^fk{ak`%jfimnj{aov`bamr\^U_T`badce\gfih
h]_TUCvn\bA_TV p _Th{VjTvnfij{aoAadce\gfih p¡ fkh p V p akh{m_Th<U\g`^\^V_jTvnLmrVChAceaohAc p VCm p c}ao\^`^mifkUcnve\^A_TVLm
fi_ p VCm3\^h{s`^_{mn\gfih{m)QTcnCvnfikSh{VCm p V$jVcn\gcnVceao\^`^`gVi§MLh V.HDVcL-`bakVCmrcn\^fkh p V$`bakCfkUcevn\^VhTV$j|fAmrV
j|akm p VjTvefkT`^SUV"¢I`gVLm²UcnQTf p VLm P+:mnfkhAc²v}aojT\ p VCUYVChAcOQTfivemr gwxVC_saovO`gVU$ao\^`g`baoiV)vnCk_T`^\gVCv²VCh
cevnfi\^m p \gUVh|mr\^fkh{m p fk\gcm  aojTjT_{qkVv¬mn_Tv p VLms_TVCm¬`^UVhAceak\gveVCm p VRc}ao\^`g`^V+sfih{mxc}aohAcnVidAao`^VRak_ltjT`^_{m
jVce\ c}m p c}ao\^`^mA_TV`  fihFmnfk_TQ{ak\ ceVceveak\ ceVv¤¥¤§ONao\bm²`ba"sfkhAcnv}ao\^hAcnVmn_TvO`gVYj{akm p VcnVUj{m3aimnmn_Tv}aohAc`^a
mrceakT\^`g\gcn p VLm%mes}QTCUaim3¢£VtljT`^\bs\gcnVCm}¥%m  VtljTve\^UYVVh£fkh|s¤cn\^fkh p V3`baj{`g_{mRjVce\ ceV3Uak\g`^`^V p _U$ao\^`^`^akkVk§
P \gh|mr\æT`^V3sCao`bs_T`¡VLmxc\^h]_lcn\^`^VUVhAc²sfQlcnVC_lt p akh{m p VLmRfihTVCm p V3U$ao\^`^`^akkV3j|VC_veao³h{VCmC§
aoh{msVv}aoj{j|fivrcLfih s}QTVCves}QTV p fkh|sRG1jTvefkjfimnVv p VCmao`^kfivn\gcnQ{UYVLm p Vsfk_TjT`baoiVk p Vh{adce_TvnV
p Csak`gCVA_T\ jVveUYVcrceveak\gVChic p Vmrfi_{mr ©sq]s`gVCvOsVvnceao\^h{mmrfi_{mr  p fiU$ao\^hTVCm²j|VCh p aohAc)`^VYsCao`bs_T`æcnfk_TcVCh
sfkh{mnVve­daohAcR`gVLmRjTvnfijTve\gcnCm p V)|akmnV p VCmRUceQTf p VCm+h]_TUCvn\bA_TVCm p V p j{akvrcL2GYmea¦­kfi\gv®
S mxc}aoT\^`^\ cemrfi_{m p VCm+sfkh p \ ce\gfih{m p V3cxq]j|Vy ?Amn\gU\^`^ak\gveVCm
T
S sfih{mrVCvn­daocn\^fkh p _ThLi_{\g­dao`^VhAc p \bmesveVc p V3`  h{Vvek\^V3T
S jTveCs\bmn\gfih¼¢Ûao_lc}aohAci_{V)j|fAmnmn\g{`gV¦¥ak_lt"\^hAcnVvnIaksVCmRVChicevnV)mnfk_{mr  p fkU$ao\^hTVLmT
S h{adce_TveV£fih p akUYVChAceao`^VUVChicVt]j{`g\bs\gcnV p V+`  ak`gifkve\ ceQTUVi`gfi{ao`¡¢Ûao_{s_ThTVRU$adcnve\bsVRhTfkhY`^f]sCao`^VUG\gh]­iVv}mrVCvCLU ¨ UV+i_|aoh p `gV%veakjTjfkvnc4VChicevnV%`^VCm4j{akm p VcnVCUj{m _lcn\^`^\^mnCm p akh{m p VCm mnfk_{mr  p fkU$ao\^hTVLm
­kfi\^mn\gh|m p V­]\^VhAc+kv}aoh p ¥§
K²fk_{m3s}QTVCves}Q{fkh{m p fih{sVGhTfi_{m3v}aojTjTvefls}QTVv p VYcnv}a¦­dao_ltFmn\gU\^`^ak\gveVCmjTvefkjfimnCmOjfk_Tv)`bamr\^U_T`badce\gfih
h]_TUCvn\bA_TV p¡ \ghAcnVCveais¤ce\gfih<»{_T\ p V ªmxcevn_|s¤cn_{vnVWBÜlWEDæ%f3X<`ba sfihAcnv}ao\^hiceV p V½jfk_T­ifk\^vve_lce\g`^\^mnVv p VCm
sf p VCm p \YHCvnVChic}mO¢ p VOmn\^U_T`badce\gfih p V²`ba p qAh|aoU\^A_TV p VCmJ»{_T\ p VLmJVc p VLmmrcnve_{scn_TveVCm}¥\^Uj|fAmnak\ cRao_{memr\
_{hsfk_{jT`^akkVRIak\gT`^Vk p CsCao`^¢£_{h"mrqlmrcnSCUYVOaojTveSCm`  ao_lcevnV+VLmxca¦­dakh{s p akh{m¬`^V+ceVUj{m}¥¤]mrfi_{mx ªsqls`g¢Ûmr\
`^VCmcnVUj{mJsaov}akscnCvn\bmxce\^A_TVLm p¡ C­kfi`g_lce\gfih p VCm¬mnfk_{mr ªmrqlmrcnSUVLm4mnfkhAc p \YHDveVhAcem}¥¤kmrceakT`^V+VcIaks\g`^VUVChic
\^UjT`^UVhAceakT`^V1¢£j|akm p Vmes}QTU$ai`gfi{ao`^VUVChic\gUjT`^\^s\ ceVsfk_Tj{`^akhic`gVLm\^h{sfihTh]_TVCm p _ j{vnfiT`gSCUV
ÂÂ ÙEZ2[Ì\¤Ñ
W   $  0$(
p aoh{m`^VCm p \YHDveVhAcem$mnfk_{mr  p fkU$ao\^hTVLme¥§ ª`+VLmxcaimnmnVs`bao\^v$A_TV`  fklwxVLs¤ce\ 3_ThT\bA_TVVCmrc$`gVsfi_TjT`baoiV
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Aa1£fkveUYVA_{a p veaocn\bA_TVj{vnfij|fAmrCVs\   p VCmemn_{mVCmrc p ¯|hT\gVjfimn\ ce\g­iV ¢£Vc p fkh{s_Th{VhTfkveUVksV½A_T\
aimnmn_TveV$`^aFmxc}aoT\^`g\gcn¦¥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p V p vefk\gcnVVCmrc$i_|adcnveV£fi\^mYjT`^_{m¯{h<A_TV`  ao_lcevnV¦¥¤§JOh aFjTvn\bm 8 2 /<9 . ¢I­kfi\gv p ¯|hT\ ce\gfih ¢IWA¥§¬yVveCmn_T`gceaoc p V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mn\^UYj{`gV GY\ghAceVvejTvncnVCv-®]_ThTV£fkvncnV3fih p V3j{aov}akmn\gcnV3acn)veVh]­kfdqiV
j|aov+`  \^hAcnVvnIaksV3VhAcnveV3`gVLm p V_TtU$ao\^`g`baoiVCm p V3c}ao\^`g`^VCm p \YHDveVhAcnVLm¢£v}aojTjfkvncA_{adcevnV¦¥¤§T*)ªak_lcnveV3j{aovncC
`  fkh p VVCmrcs`^ak\gveVUVChic p \bmrjVv}mrCV p aoh{m`gVU$ao\^`g`baoiV"ivnfAmnmn\gVCvC-jT_T\bmnA_TV`gVj{aim p VcnVCUj{m_lcn\^`^\^mnk
sfkhAcnv}ao\^hAc-VCmemnVhAcn\^V`^`gVCUVhAcj{akv`^VCmjVcn\gcnVLm4Uak\g`^`^VCm p _U$ao\^`^`^akkV¯{h- p fkhThTV_Thh{fkU{vnV p VRyfi_TveakhAc
veV`badce\g­iVUVhAc+ao_ltkvefimemrVLmU$ak\g`^`gVLm p V 4
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`^a)£fkveUYV
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